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동화 남성화스테로이드 유사체 남용 후 발생한 중증 지속 황달
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Severe Persistent Jaundice after the Abuse of an Anabolic Androgenic Steroid Analogue
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Hepatic disorders with prominent cholestasis can be caused by a range of conditions, and anabolic androgenic steroids have 
been considered a cause of protracted cholestasis. A 29-year-old man who had taken an anabolic androgenic steroid analogue for 
2 months visited the hospital complaining of jaundice and indigestion. After stopping the medication, the hyperbilirubinemia 
tended to decrease, but a transiently elevated aminotransferase level was observed. The endogenous testosterone level also de-
creased initially but recovered soon after. The liver function profiles were normalized after 2 months of conservative 
management. This case emphasizes that close drug history taking, including anabolic steroids, is important for identifying the 
cause of unexplained persistent jaundice. (Korean J Gastroenterol 2020;76:167-170)
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INTRODUCTION

Jaundice can be caused by a range of conditions; thus, 

they cannot be identified easily. Primarily, the ratios of the 

unconjugated and conjugated bilirubin levels may indicate the 

causes of jaundice.1 Unconjugated hyperbilirubinemia is 

caused mainly by Gilbert’s syndrome and hemolysis, whereas 

conjugated hyperbilirubinemia is generally the result of a bile 

duct obstruction, viral hepatitis, sepsis, and drug-induced liver 

injury. Most severe jaundice, particularly conjugated hyper-

bilirubinemia, develops with high liver enzyme levels, including 

AST, ALT, ALP, and GGT.2 On the other hand, severe jaundice 

rarely develops without elevated liver enzyme levels. Such pa-

tients primarily have genetic disorders, such as Dubin–Johnson 

and Rotor syndrome, but they seldom have serum bilirubin 

levels of >10 mg/dL.3 Some patients with toxic or drug-induced 

liver injury show a similar pattern of jaundice. This paper reports 

a case of severe jaundice alone in a man who took anabolic 

androgenic steroid analogues (AAS).

CASE REPORT

A 29-year-old man visited hospital complaining of icteric 

sclera and indigestion from a month ago, resulting in in-

adequate food intake. His body weight had decreased by 

6 kg in 2 months. Icteric sclera and yellowish skin were ob-
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Fig. 1. Imaging studies for the detection of jaundice. (A) Computed tomography and (B) magnetic resonance imaging cholangiopancreatography 
image showing no biliary obstruction and no hepatic structure abnormalities except for a collapsed gall bladder.

Fig. 3. Changes in the total serum bilirubin, ALT, and ALP levels. The
bilirubin level peaked at one month and then decreased slowly. ALT,
alanine aminotransferase; ALP, alkaline phosphatase.
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Fig. 2. Histology images of the liver specimen. (A) Cholestasis in the
cytoplasm of hepatocyte (H&E, ×400). (B) Portal tract inflammation
(H&E, ×400).

served 3 days earlier. He had never been diagnosed with any 

other diseases before, and this was the first time he had 

jaundice. He had taken AAS, known as selective androgen 

receptor modulators, to build muscles for 2 months without 

any other medications. He had no family history of illness. 

He had not taken any other medicines, such as hepatotonics, 

before visiting the center. The physical examinations revealed 

no other abnormalities, such as fever and tenderness, except 

jaundice.

The white blood cell and platelet counts were 4,100 and 

288,000/mm3, respectively. The results of the liver function 

tests were as follows: AST 41 U/L; ALT 80 U/L; ALP 133 U/L; 

GGT 32 U/L; albumin 4.2 g/dL; total bilirubin 10.11 mg/dL; 

direct bilirubin 6.25 mg/dL; and PT INR 0.84. He tested neg-

ative for the viral markers of hepatitis A, B, C, and E, cytome-

galovirus, and Epstein–Barr virus. His tumor markers were 

within the normal ranges (AFP 2.04 ng/mL; CA 19-9 1.52 

U/mL; CEA 1.80 ng/mL). The autoimmune markers, including 

ANA and AMA, were all negative. Serum IgG, thyroid hormone, 

and ceruloplasmin levels were also within the normal ranges. 

The serum bile acid level, however, was higher than 150 

(normal range 0-6) μmol/L, and the serum 25-hydroxyvitamin 

D3 and testosterone levels decreased to 6.77 (normal range 

10-30) and 1.68 (normal range 2.5-8.4) ng/mL, respectively. 

The patient underwent abdominal sonography, CT, and MRI 

cholangiopancreatography. Except for a collapsed gallbladder, 

there were no definite abnormal findings, such as biliary tract 

dilatation and hepatomegaly (Fig. 1). A liver biopsy was per-

formed due to jaundice aggravation, which revealed choles-

tasis in the hepatocyte cytoplasm and mild lymphocyte and 

plasma cell infiltrations at the portal tract (Fig. 2).

The patient was treated with conservative management, 

including fluid therapy and ursodeoxycholic acid, and he dis-

continued AAS. Despite the treatment, his jaundice worsened, 

and severe pruritus occurred, resulting in an inability to sleep. 

Antihistamine agents, i.e., mequitazine and hydroxyzine, choles-

tyramine, naloxone, and sedatives, were added sequentially. 
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One month after the visit, the total and conjugated bilirubin 

levels peaked at 43.80 mg/dL and 29.35 mg/dL, respectively, 

and decreased gradually thereafter. Two weeks later, the total 

bilirubin level decreased to 29.46 mg/dL, and his pruritus 

improved adequately; thus, he was discharged. Four months 

after the first visit, the total and direct bilirubin levels returned 

to 1.3 mg/dL and 0.5 mg/dL, respectively (Fig. 3). The serum 

bile acid, 25-hydroxyvitamin D3, and testosterone levels also 

returned to 5.0 μmol/L, 12.70 ng/mL, and 5.54 ng/mL, 

respectively.

DISCUSSION

AAS facilitates muscle building in a short time by increasing 

protein synthesis. They are prescribed clinically for male pa-

tients with hypogonadism, breast cancer, aplastic anemia, 

and hereditary angioneurotic edema.4

On the other hand, the marked efficacy AAS has for muscle 

building has led to its abuse by performance-obsessed ath-

letes; thus, it has been banned due to social and ethical 

considerations. Recently, people who enjoy fitness as a hobby 

have also started abusing this drug for rapid muscle 

development. These people comprise up to 0.5% of the young 

population who exercise. Therefore, the number of patients 

reporting AAS side effects has increased.4,5 AAS intake is as-

sociated with a range of side effects, particularly in the liver, 

with hepatocellular patterns being most common, followed by 

cholestatic patterns.4 In this case, a young man took an AAS 

for 2 months, and severe jaundice developed with peak serum 

bilirubin levels of >30 mg/dL without significantly increasing 

the liver enzyme levels. The R-value obtained using the 

ALT/ALP ratio was <2, suggesting the cholestatic pattern of 

liver injury.6 The Roussel Uclaf Causality Assessment Method 

(RUCAM) scale score was nine points, suggesting it to be high-

ly probable. The patient stopped taking AAS and started show-

ing positive signs of improvement after 1 month. Although 

not reported in previous cases, AAS abuse in this patient 

could be confirmed by the significantly decreased serum tes-

tosterone levels, which might be suppressed by AAS.7 In addi-

tion, jaundice improved as the testosterone level was normal-

ized, suggesting that the potential effects of AAS abuse will 

last 2-3 months even after discontinuation. Furthermore, a 

vitamin D3 deficiency was observed in this case. Previous 

studies showed that 25-hydroxyvitamin D3 was correlated sig-

nificantly with the testosterone levels,8,9 and an experimental 

study proved that the 25-hydroxyvitamin D3 level was de-

creased significantly during AAS administration.7 Therefore, 

it could be indirect evidence of AAS abuse, and represents 

liver injury, which cannot be identified by a typical liver func-

tion assessment.10

Previous studies also reported that the serum bilirubin levels 

increased even after stopping AAS intake and peaked at 30-40 

mg/dL. The levels then decreased and completely returned 

to within the normal limits after 3-5 months.4,11-14 These ob-

servations were also consistent with the results in the present 

case. In the present patient, the transient increase in the 

ALT level was observed at 8 weeks (Fig. 3), which might be 

attributed to hormonal dysregulation. As AAS-induced choles-

tasis began to be resolved, a sudden reactivation of the de-

pressed androgen receptor of hepatic cells might have in-

creased the reactive oxygen species, leading to nec-

ro-inflammation.15 In previous cases, severe complications oc-

curred, such as acute kidney injury (AKI) and acute pancreatitis, 

which required hemodialysis, plasma exchange, or molecular 

adsorbent recirculating system.4,11,16 One study showed that 

patients with bilirubinemia (>21.5 mg/dL) were more suscep-

tible to AKI than those without bilirubinemia.4 In the present 

case, despite the high peak bilirubin levels, AKI did not occur 

because the patient received sustained fluid therapy during 

hospitalization.

The precise mechanism underlying the occurrence of cho-

lestasis induced by AAS intake has not been elucidated. An 

in vitro experiment showed that an AAS metabolite could sup-

press the activity of the bile salt export pump,17 which is con-

sistent with the high serum bile acid levels upon admission 

in this case. In addition, cholestasis could be attributed to 

an intrahepatic canalicular network injury and microfilaments 

induced by AAS metabolites.15 Therefore, further studies on 

its mechanism will be needed to determine the appropriate 

treatment for early recovery from hepatotoxicity.

 In conclusion, when clinicians encounter patients with un-

explained jaundice, detailed medical history taking, partic-

ularly the use of anabolic steroids, should be performed. In 

addition, the public should also be made aware of the exact 

side effects of AAS.
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